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(57) Abstract: 

PROBLEM TO BE SOLVED: To stably estimate a 
conversion parameter with high accuracy for a 
camera of a type that picks up an image of an object 
and outputs image data by calculating the 
conversion parameter on the basis of the cross 
reference of pixels between the picked-up picture 
and a reference picture. 

SOLUTION: An arithmetic processing section 11 
executes various application programs under the 
control of an operating system. First the processing 
section 11 executes a prescribed computer graphic 
processing to generate a reference picture 
consisting of geometrical shaped defined patterns 
and stores the reference picture to a frame memory 
14. Then the processing section 11 calculates a 
conversion parameter of a camera on the basis of a 
cross reference of pixels between the picked-up 
picture by the camera and the reference picture. In 
the case of calculating the parameter, the 
processing section 1 1 conducts picture matching 
processing between the two pictures. The cross 
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reference of pixels among a plurality of picked-up 
pictures picked up by the camera is obtained by 
using the calculated conversion parameter. For 
example, distance is measured on the basis of the 
cross reference of view points in both a standard 
camera 17A and a reference camera 17B. 
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mmmcrMM] 

wti s £W^w - y £ x * ? xmw. vtz mm. 
ttriaiiMff^^sa^^w^ ^ - y ft & msbhh £ 

[ if *ii 2 ] § h t , mie«M^«^'«f^^^°^ 

- y *> £> ft £ a*B« tfi! o T ^fejfc*- £ Bf*£ 

*utB*£«JW-4 £ t *»efc -Tsarina i izimco 
-yfr^&mwmmitmmiz^xte&t&mm.SL 

«fc o^jtE^ fc s i fc k~rtmt& i tiaa«o* 
9 i m v »^Bf&x(i**B#« v ^-rtLfr-u i mm 

■$-SlWiJl4fc:iJ»£>;M5 ■ ^tU7V-y 3 yi 
Bo 

m^xmfrZ&£LKMfmmtt&3£MLx . max 
mmm t <mm* t * z t t-t&n&m 5 izmm 

mrnmnmmmizm tx mssBtmtKonxKtmjE-r 
&zt ^mmt^-m^M i tctatio^ ^ 5 ■ u r 

WyayiS, 

zm^mxwis »t ^ztizx o -c«iE-t & i t 



it. 

mmmipjmm^-cr,^ * * — y * # * 5 tumr t 

B® * A^J-T SBfUATJX-f -7 r t . 

ffiJ#-T-g»B«ffif$Xx ■/Tt , 
MfB»«B«i:MfaS2PB«ra<7)B^S>fJEra«ta'? 

ly— y a V^rffi^ 

[ 10] t9£8HSSJe^£a»»*>; ^ 

^ - yfr $> ft s^PBft^KsaitaioT^w- h mm. 

HfriBBfll^x-f -/Til iriaBfft^fiicX-r -3 
iztm^^y ■ V -fv-y a y^riSo 

iz^m-tht^e^ -y yt . 
HuteB^ATjxT- v rnisK^f - •/ rtct s ®& 
mm*x* 7X*w&Ltdmm&*xh~tz> z t itmm. 
t-thms.m9\,zfmc^^=7 ■ *rV7"y-y3yjj 

m. 

*-ob# t crmm* thzkitmrnt^t mm 9 izm 
=7 y< - 9 z m v mmmmximmm^ v »fii^-* 

* B§M LTfi*-wB« t co^ J££ t 0 . BB««W 

mtmmm<7)mmmmzmm--£faTmMk~t& ztz 
a yjr£<, 

x 7 1= ct « auRi^tc^ t § miMMmmnmfrmmz 
mtmfi-^7*-?*miii-t&kbi>t,z, tm^^?* 

mmmmm t c^nm & t h z t zmik t -t h mem 1 

3\,Z%m^^y ■ ^'J/y-ygyM. 

m mmmwLnmmmizm txmimmm&cr>mg.m.* 
-vy7'V-^a>^rffi 0 

[ If SKB l 6 ] miSSm' ■syX-fM&Ar-vTte, 
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t *m mt-f&mmi 1 5 izmmvx* ? ■ 0 7V 

fit EMMff^%f» w ^ - y *» tt h mmmm^ 
k. 

ismm s n.*: 9 * - * * m wc . ine^ * 7 tm 
a. 

[ it *ifl is] § h tc , MfEMffi^^iss?^ w \° 

ti^Bft^fswt-s £ k *wafc«M*« 1 7 teen 
* - >- & h i«i & is s« t« o t ^Ric-r & Hf« 

fofEB«A7J#l?St4s HfriB^^StJ: £t£i«fji£^ 

7fc£»«lMWt5S§6il. 

[|f*iR2 0 ] ffliSBBI^t^^-^JWJ^SHi, 

c^Bm^a^B. 

[»*ii2 1 ] KnEW«9j«-^jicaj#gai. mm 

«3S£ LTflfc#j<OBfftk tOMJESr k 0 . BBMO^fJtEt- 
4iWia<0«KIMitB«^*^Jvft-t6 £ k 

k-r&msm2 o tctea«B«3!aa^«. 

[ it *js 2 2 ] mi ems ^sa „ Mie^ * ? &mm, t 

fc 2tfcotWfiiB«t=raL-C, -#««Hfcffl«fc*$H« 
k £ttf£HW&atI^SIk . ffi*^a«Bfftka«Bf« 

£ k ^WSk^ff*!! 2 1 CCK*6^H««!^SKS. 
[IMIR2 3] «HSBBf ^^-^Jtaj#BH4» 

5 t j: § aHRn$(= £ b & iuiaji«B«^^ASH^ a-r 

*fflv^S**H**LfcSWftB«*iM«e«LT, MIS 
**B«k«#jfc£k3£k£#mk^£ff^2 2fc 



i mem 2 4 3 mmmi' -?3tn&m$ * mis 

ttftBttaffftftUcJS t T ffigE3&|Sfitfc9tt&fi £ AGE 

£ k zmkk-t&mmm 1 7 (etEfMMMaii 

[ 2 5 ] MlE^Si; - ^ *aj#BHi » &ft 

mzm^rnvmn mi h z t ± ->TiiEts 

*M8l k * If *H 2 4 tcKtt^BffiMaSS . 
[ If *IR 2 6 ] fj IBBfi , Sv ^ t,zn^M 

* A*-tS £ k *SMk^l>lf*3a 1 7 tfB«OB^ 

[ it^fl 27] ^ X 7 iz i S It lSt«il«B« * jjH-t 

im^-mmimx^ - y y°b , 

|friafl«BMkm!BS*Bf«rBlwB«wMJ5EF^ffitcSo' 
[ If #Jf 2 8] § ^ fc , iriaMM®*^*^^^^ n° 

7^ie«oBfa»i^rao 

[ If *II 2 9] § £ (C . fflaa»fiD»R*«£«iar»(ZV N° 
^->-A^5rl>K*Bf*^l^«t;fie^T^JjSi-rSBfft 
ti^f >y Tk . ISiRtS^**B«^B&*ii<7)ffl± 

filEB«A7J^f--yTi±, WiElSfcJKx-f'yT'tciSSae 

mm*** ?T««i.fc»«it«tA*-rs £ k 

kt-Sll*H2 7^IEmoBffi»l7Jffi. 
[ 3 0 ] fjlE^^ - 7 s - * 7*14 , 

jjcomm b conm* bhz\b*mw.b-th tmm 27c 

lEtt«B«MJl7j}£„ 

[ if 3 1 ] mis$mj ^^-^i^f77it 

*Hm^L-Cffi77^Bfftk^J£^k 0, BBM^^f 
J^&B*iaw«OSI^*B«^flcT«/Jvfh^S £ k £ 

[11*113 2 ] ItrlE-MffX^-y 7{1 ffiie^9*qi 
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; t zmkt^&mm 3 1 tistgeoB^a:* 

[ffSJf 3 3] UfBEKy^^-^Jtaj^-yni, 
* ;* 5 «t *aHRi$(c£ 1 4 Ml EflMfeHfifc^S^HS: 
a^-M ^ * - * Sr»m-T I. b b i» fc . 

Mies^HUt o^jtcs- fc s i fc £#m t -r sit 3 
ffliET h z b *mtk-r&m$m 2 7 tziHsaMi&yi 

nmmzm^mxw^nt hzbizx -?xmEt& z 

fc *»«i:"$-4fll*8 3 4 (=gBn^B«XPUr&. 
[ 11*11 3 6 ] m BBflATJX^ -y TJ4 . SV *£Bfj£ 

mmzx^hzbtw&b^h mm% 2 1 izw&em 

A AAT'UfiMi- L *b S tz*bcr> 3 >- b° ^ - ^ • /n/5A 

xft-fhmin.xh^'r vrb . 

ffifflElSMTWfcWeaafA <7V t * - >A>t =5: £ »IK 

[ff*H3S] »f«Bfl£A^£BMA^&^ 
t-£Bffcfe)£#K^ 

mzmmmm^mm^^ n° * - > zmasmmtji^m. 
\,z& v atj l AfSfUBfn t mmmmmmrscommcoM 
mmmzm^^x ^y^-^zMm-ti ^.w 

[000 1 ] 



*r- ? i tli7J^-4 ? -f 7°C7)^ ^ 7 (C** fC^°7 * - * 

JttiliH? • ^•? l J7l/-y 3 yMMgB: 
[00 02] IKBKtt. **fcn|Jtt* l&OMUfflt 

[0003] 

mM^mn m^comm>mmffin%mizm\ mm 
mxK^ti^imm^Pf^im^y^^-^ • 

^SftfcAU nyfa-^ ■ r-^^Sr&r, B« 

t'comm^mz x^mm^tix^y^jL-^mz 

[ o o 0 4 ] Hi£-r£#-*7«^<ti. 

(f^DC fc 3 iJ:7cft*«HOiSP t SrlS^iMS ( r Mlj 
i: t> W a ) b*t;<7CDf£&A7 0—>b <ntt\z*toto& 
WCD&Pcr>&MJg.MZmm. LTVK ZbX\ ikrMMi: 

t> , ^ 5 cr>m^'k C fcytrJ < t-a*tT A S&ffet L 
[00 0 5] »*6*^coiEBfc:*f t-r#w>^ritii*» 

wt>frX'fo&, wrnmmmm^tmf^imzx^xmm 
$mr?& z b xwiimmmtitih b^oc\bit. mm. 
m^wffftmtete^x&^btix^h . mm. ie 

mf-PX-fotUi, ftffiLJtiEfflB«*. 3>-b°j.-^ 
(«K) ^6^tfc(c*Uv«iSHR*ifc««BBta 
rB«a»j (iMtffiJR, 1 9 9 0) ^B 

mzMB^mmizj: ->xw\<7>ftm^&z- hw^est 
mx^ &j%&§mzizx\i*&. 

[00 06] ifi0E8ifc:BW4IMJ3e¥W*ttWi. « 
«> JSffl-f - 4 i i: ^t' # 4 . d Z Tt -5 X -f V *m b «4 , 

[00 07 ] *HJIH»^T14, iiBH(0flOLh. 2-^cOtI 



: ( 5 ) 00 0- 350239 (P2000-350239A) 



&t%to*> 2 m<D% * y cr>& Sr ffl V X -f U- Sr ft 1 3 

EB*-r&. Ell 0t4. JWWt«(=*t^4»»^5t# 
IBWr^^^EBSWiWrt^LtiJO, 4fc, HI It 

[0 0 08] Hi 0fc^rf4 5 k:. SHfefcriSlfcSrSTffi 

7co&&x? v~y s b t *>5y£n b t, jspj&* 

«^§^?>. jSPi:aBfti&^9oa»tf>^C b i:**Si; 
1MS4 , SS|^^7«tfcS. at. * P t 

^ 5 f5S»ttfct*c d t £ &xfitft t ^ cojmx 
[0009] ae*** ynw^^mwrnrnth t . mm 

~>-ZtmZti&« ffl8^5<0lfl§iJ4. *h;m 
[0010] it. 111 \1Z7Fti. 0 fc, K&jE%Bcr>ri 

X 5 TSUI LfcHflUi, £> (OKKj&tRV vS* 1 ** 

HixMmtLX, »tUIW. .1*1(4. |sl 
t^S § <#ft*T& -3 "C£>. ^ ^ 5 tfO&J^frC fc jffr? 

[ 0 0 1 1 ] ±i£ L£ 4 a fc, #H3^^ 5coSH»H« I 

-5. -tttfo-h. mmft*7cr>w$mm.i^cr>&n b (x 

b , y b ) t . i#it«iM--&#!H^^ 5<^WftB« 1 d 

^*n d (x d , y d ) cost 14 % OTtfEfcWftiM- 
[00 12] 

[ftl ] 

=i d =Hn b 

[0013] flfKSSttfrfllHIi. ^^rtaB^-X — 

frapr* 9 , at. ^-/ira^fci&ftwaitf)-?, 

(SMttttliK, 1 9 9 0) t£t4. £PB{R^#naKttl8l(c 
*s ^X . ftW^B8t(= 4 0 EWOStJ&a*:**)* i #'T- 



[0014] ^(S#;* 5<55S*ft{4, #{®^^ 7<^0^^ 7 

min.&m$&k txmtii> nm&x/Bi 0 zmmcoz 
k) . *P^^7^^±t#ft-ri.fiPi4. fip<?)* 

^ 5 Wf^iJX ?'J-yS b ±T(4I»| t ffl^A n b ±fc 

5 1 SSPbSP t co$mcr>jvMzm ttzttSlz 
[00 1 5] II 2C(1 ■ #i« 

7& j* 7 «»x ?'J-ys d ±t;fc it & wm& n „ 0>8VF 
Pi, P», P 8 A.t3Eflr*-&fc:«o"r. «SHB*'t'0« 

tr. ■ y a y±^fia* s «^p<7)*^Ttt 

[0016] ^xiL<rmm%mmm.mm^x, mm* 
* ? comm& n „ izMiBt & mm& 
^±T«^r s i fc tz 4 0 , * p commz m&t& t\ 

[0017] l^l** 1 ^, mim^it mm Ltzsmm 

wcwiaittraw* i 1 14, 

tv^ 0 zcofzub. mmzzvmnLizmmzttLxm 

{:i-.f d IIf-^« SiE £fih%: tm<4 , JEMBM* 1 

ffifc 4 0 iEffi^llff^ ff**ff 
[0018] ^^^i^'??^- ^i4. Ix-yXiOS^. 

xhh. 

[0019] jRftWrXf^ 5 ■ U 7*1/ h > 

oger Y. Tsai ^COtm'X" An E f f i c 
ient and Accurate Camera 
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Calibration Technique for 

3D Machine Vision " (198 
6, IEEE)tfi, Sfg¥i*^OV^TiamfeLTV>^ 0 

[0020] ffUcD— Vkmts:*]* 5 • ^-v U XV— 

-e <7)&Mfrk & h wmt x<mm<?MM. it m^nz-t h z 
t xmm^x^x , 5*** tm-r s £ t #-c# 
s 0 l^lw^ c\cDjjmz£&m-&. mmmm^^ 
tiimm-thMiztii t hmmmm&u. mmiznw 

[0021] tti. HBU^>-tJ§«UfcW**fflvvc 
■ ^'J7l/-y3VSff5 is^3:fri£fcft£. 

f^Rff. Frederic Deverna y ^h^^lm 
X" Automatic calibration a 
nd removal ofdistortion f 
rom scenes of structured 
environment " J ^ > . G . P . S t e i nHF 
COfraX" LensDistortion Cal ibr 
ation Using Point Corresp 
ondences " IZimM^m^^X^MLX^ 
h a L^LSr**^ z\tit>CD$Mt>zimcD*-rV7'U~ 

ft fc v . jr» tfc 2 mxt^mmmmzn lxi$j&& 
[0022] jjafiLfc^^rffiii^'Wifc, ©Wft 

[0023] 

LTVPftMrfflfcr-* * it^-TS * -l 
i £ #X§ h , m.Ktzl)X 9 ■ >J 7V-^ 3 ylgfi 

»t«rSc£«ew- 4 i i: t=ft & . 

[0024] :fc»fp!tf>SeSr* SWi4, 1 feO«M6B«S: 
[0025] 



- is a >mWXli-Jj-mz& V ^X . JttrajEHJW^fiff^W 
;^-y£#.*9 T"»ft L fcfSflfflfft £ AtJ -f •§> BfftA 

- >frt> & 4 Pil £ WW 4 iHWM^axiiXT 1 

iuzm^^xm&^ 

[0026] *wmm i <7)§!iffitc«4^^ 5 • ^-v 'j 
yu-isB>mwxizims&. s^t. iuibmm^^ 

^SXaxf7 T(4 s IfflBBm^^aXiiXx -y T 
[00 27 ] A^BJ^m 1 ^WBSCffiS*^ 7 ■ 

T77t&^> ffrlBBfSA^^SX^X^-yTtt. mi 

[oo2s] i^mmw. i coiiiffi^s^^ 5 - * ^ v 
zns-i/aymmxtejjmiz&x^x, mmm^?*- 

**aj#axt4X'f -y rti. »flB«X{i^*B«^v ^ 
[0029] 4^, ffirlB^^N°9^-^»:m#ax{4x 

-rii^^-^-SrBM^m LTfW«B« t JC* "3 . 
BBft^*tJtB-r4B*P B lO«JKM36^BfS^*-C«/J^ 

[00 30 ] miSSm^7*-?W.iH¥-&XlZA 
■f" v 7*14 , ^^9^44 tStR^f 1 4 MIEffifftBffiO 

^LT. m$Z£mm&tcDttm&t&£ol l zLXi>& 
[00 3 1 ] MIB^«^°5^-^»m^©X«4X 

t 1 y r(4. iffiiAii^neB^ tx tuiB^PB« 

[00 32 ] 4fc, *^BJ«m2cOffl!lffi{i, *^5^4 
l.aSfcoa«B«^^a-r43tfttOH«5JPiggX{4^r 
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mxh ~> x , mmmtftimmTi-ev *?-y%*r*yx* 

k . mi OUmi^lFA w n° 9 - > if & 3 S*B 

^^^flSf^KXiiX^ -yTt. 
[0033] *^BJ<7)||20{|!|ffifcMSHil^SXii*- 

Stt, MtailM^^it^w^-^a^ 

MIBB«£J&^KX{i.*T -y Tfc «fc oT£j££;flfcBffi 
[0034] #f&BJ§^|g2^«Ht«SBf&2!yi 

mmmxts^xiix^ -y r« , ifrias^sx^x^ 
-y Tizx^mmm^^^yxmm Ltzmmmz a* 

[00 3 5] *%BJ(7)^2i50fIJffiWSSHffe»lSBX 
•y Tt± , mBftXii^BfftW ^fi£^-£Bt&^ 

[0036] tuie^^^^-^aim^KXJix 

SfUSESf * 9 * - * * ffl \ vc S#BMX«i*2PBftc^ V * 

■fti^mm^mLxmjj(ommt(DM^tK>. mm 

[0037]^, tul£«S[#SX{i:Xx>yT{±. i?ia 
# ^ 5 ^'Mfe L£ 2 f£<0?Ii»«Hcll L X . -^cotlfft 

v vt jhbhjw-* i t fc i o , » 2 tmmmmmcoM 

^5^-^ »ffi¥SX<i.x x 7 7(1 * 9 J: & fSfft 
B#fc£ t&H?rtat§«B^cOM^H£gi^^^7*— 

LfeaHftira£tti&$ft ix . frias«m t o 

[0 0 38] ifc, tWISEB^^^^-^Jtaj^aXtt^ 

t- -y t(4. ifriajaf*Bf*««MitjiE t Tmiia**Bfft 



aSSPF^fTTK**^ 4 i t J: o T , WAtzmEt 
hZktfX'^h. 

[ 0 0 3 9 ] £ fc, WiaBf*A7j^SX«-XT--yr«. 

Sv ^ tBfffi^ffiWMR * £r?«iSc^ * 5 rafts 
[0040] ifc, *mmw,3 wibi *x 5«s 

ftrfeot, ttrtarjvei-^ • ro/^Ati. 'mm 
m^m&^av^- yitii-A => xmm ttzmimm^ 
xtj^-sBfftATjxx'yTh, rnmm&$.tfmm* 

ttiX^ 77i, i fc k 7D/7iiffilft 

X*)4„ 

[004 1 ] ttz, *%BJ«Sl4£0ffl!lS{i, KfftBM^ 
A7Jt-SB{ftA7l¥St, mW^glll^W^- 
Vs6» 6 *4 Bft±Jt¥l5 . tuIBIS 

fBR^K^SISS^ W ^ ^ — y Iff EBU A7J v i 

T A7J LfcSHRHffii: !9iaaeM«IBWlBR<?5StJ6B8flS 

izm^\ ^x "smi ^^-y^m^-h wj 

[0042] 

ht>WmmzttLX . 

h^t&tsZklzX-iX. *}*7W7*—?niii~t%:h 

[0043] df-vir^V-vH yfizm^hWMVAt. 
IMf^'fSftio^^ U 7i/-y 3 y ■ 

#USflHttH«li» i5iJi.{tf^X 5 ■ -"r 'J 7V-^ 3 

[0044] flMr, ^r^y^— v-a y ■ j*?—yti± 
mmmcoimk-mm^ - y^-jmwmmi. , 

*-><9 ■ ^-vU7V-i-3>-gaF*Ic7)fi(507lx-A ■ ys' 

h • T^^^Jao^miwrnmizmmLxis^. m 

<50Xt J; v» 0 

[0045] ^M^^ga^-oT, 
7b-yg >-^«l*lg|5-C*PBft * tT , 7 I^-A 
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[0046] ttz. mmmm-%:hibA*=7\ t zz.z>$m- 
[0047] d izLxntotifcMmmmtmim 

mfSX\ Hfft^*a^ (Image Registr 
at i on) iff\\ Wt<0S^I**'JvfW4ii:T, 

[0 048] Lf^-sT. *fMBfc:«&*^9 ■ 

[0 04 9] ifc, #^5#Jft^-r&;^->l4, ftJt 

[00 50] i*ur. WBrWarWafoStefflw*' 

§ h iz . i K^ffimB« fcfflvvtsasufc^.x-** 

[00 5 1 ] 47t, ^'J/V-yaytfflV^A^- 

aS2feOTtI1S«#, 2mcD3ftBn®.fr& 
tottZ) X'fotHi+ttX$>&. j&^i^-VfcflHR 

H£ffl»f-& 'SS&ifilb S , ^ ^ 5 ^ fOEESt-^ ^ — 
S*H— JcfiiBSIiSrv v>T, y 'J TV- 
S' 9 V£1f3fcib<^*&^* X5^f 
F & if * ffl v vt && LtoV-xt iitt«¥it^ L 
fcH«£»«LT . Y 'J 7V-;y a y £ftd £ i: i>X' 

[0 0 5 2] £fz, ^t'J/WyaVCW^*. 
[00 53] *fMH(Cffi4*Jt 9 • ^ Y 'J 7'l/-y a y 



ft«i«ci lt , -^mimm t mmmm t it 
ttmtm&Mmm&k . m^commmm.tmmmm.t * 
*tjsfttt*mi08ii«a!3aiifc iffl^TJsatssiH-* £ 
ttiot, 2 tfccotR«ii«ia<7)«je;Rifli * h £ t 

[0054] muf, *ffiBAfcK(ca*aES*i'cv^w 

- 2 0 7 9 4 8-^4>#fI^F 9-207951 ^-co 

[00 5 5] *5|BH«m3«Mffit«^rn^7A*ffi 

flW-ftafffC** . ffimZ. CD (Compact D 
i s c ) ^FD (Floppy Disc) , MO (M 
agneto— Optical d i s c ) ^ fc"W5ti AM 

^xsjm^Bmm^ **v^i± s *7h7-nt' 

[00 56 ] £t0j; 3^7n/5Aif»li 3Vb° 

t C7)ffliS±Xii«g±«t»WI«^ t t tZ 

h cOX'fo t . Mwt-ftJf. 7 77^ 9 Jffl 

(={fi 4 to ^ 9 ASftttft & ^ L TW^tfO 3 y tr a. - 9 

-t&ZtlZj;->X, ly^x.-? ■ i/A-TA.tX'imM 

[0057] #&Hj3f9£ fetffiwaeu. wa^jsii, 

WSrRIHfc: J: o X W t> Mz% h Xlbh 3 . 
[0058] 

[0059] *wnnmmiz®i*tiz,x*7 ■ 

■V >J a V • >-X-fA 1 0 OffifiS^oV vt^t^ 

*-><5 ■ ^-vUXly— yg^ ■ 1 0(5. tltvfrty 

coAJimigiCDmmcDfztbizm: Ltff^y? 

®T" aSi-ft £ i: 4> *imX'fo t . 
[00 60 ] Hl«i. ^?^9 • ^^'jyiz-ygy ■ 

[0061] mmmmmi 1 ia. ii«yxfA 1 o 
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— v-3 > ■ TVT'JA.ZfgM-f&CPU (Centra. 

1 ProcessingUnit) T"$>!> » "f"^^ 
M^SSPl 1J4. ^V—f^y^- yXfA 

(OS) COffflfSFFT*. #l«77y t-yaV' Tu? 
7AJHff«. ^JMIlgfll 1«, Witt, UT^H 

( 1 ) mfecoiyva.-? ■ ;"57-( -y^xmm^mff 

LX , HMff»^«^«^^-^*^ : £r-S>a*iiifi 
££j*U 71/- i> • 14fc«#W4. 

(2) 77*5 <f*M) ««f«H®t**BftP B 1^H«^ 
*f IGRJffifcX^ v£\ 77 * 5 <Dm&J <5 * - * 

»(Image Registration) MS *>ff 

h« Mtlf. li*^ 7 1 7 A fi*^ 7 1 7 B ^ 

[ 0 0 6 2 ] RAM ( Ra n d om Access M 
emo ry) 1211 Sff^SSP 1 l^lffrn/7A 

i^7n/7A ■ rj— H-^r— RAMI 2_k.(cn 
-FSft-S-. RAMI 2i4. SML SI&ttODRAM 
(Dynamic RAM) ■?■ >yyX*Mi&£tl& „ & 
fz^ ROM (Read Only Memory) 13 

F ■ 7°n^A (POST) ^-K^xTAtiiTjS 

^nft-r-s.^^^- hp (bios) tfitmztix 

[0063] 7V- A ■ pt^ U 1 4 i4. MitM3§|5 1 1 
§Jtto«A' 7 7r • ^DT^S. fflU 71/-A ■ ^ 

tyi 4ii, rami 2h(ia±L/;^ ; ty-r- £ 5-g»fl!i, 

RAM 1 2ftfc^tf4>*L£*ffl7'«-7^ i/ayfafeoT 

[0 0 64] ATJnE 1 5(4, *f>^(0avy h' A7J 

3^7?? -<-Xt37 

y FA7j£?t7 F*K mmm^Bi&X=i~?y F 

Atj 3 vw^j' >y f^^A-i t"<7)ga^M fitc-g- 

[0065] m^nU 1 6(4. «IB«^a-?y FA7JO 

&fzZbcr>IMS.Xfo D, CRT (Cathode Ray 



Tube: tt&ffi&<£) f -i X71/-f^L C D ( L i 
quid CrystalDisplay: SbbI^^T 1 

[00 66] ^71 7XBG&1 7Bii, 3^tl^Ph1± 

K95itrfcto0>§!irc&9, 777<7 ■ -fy?-7i-^ 
18^tty7fA 1 0(;fSM£tl&, 77.X5 1 7 A 
W17B(±, -f^-7i-X 1 8tcMLT*iiift 
ti-ot t *HMF!I<50*^ 5 17 AW 1 7 B 

{4, tf>-*-;^^5 ■ 3 (IukB) 

[00 67 ] £ft.£2£<7)7M5 1 7 AW 1 7 B{4. 

-r^fc^. — 770/7.X7 1 7ASrX^^7t 
L/C. miCDX*^ 1 7 B^fS^7!: LTfflV^d 
t T\ x t- U < !fij*OB WJS £ fr o i t * s 

(Xfl/^MIC^^I^ E^*^SW] <0 
ffi!£#!&<7)<r i: ) . #77^ 5 17 AW 1 7 Bc7)jtf|j# 
^5(4, 7 1/-A ■ X*:V1 9(C— B$S^(CtStt$tl?». 

mr" . bm P " ^b-7b777«) x\ nmi 
mmm 20 ( mm) ^mm-th z. t & . 
[0068] ^mmmxn. o~y^m±izi±. m 
mmm mm iz&ttc&s^-y tte-mmmim 

fVC^S. ^^51 7A01 7 Bt;^-tU7T- 

a y ■ y^^-y^mmLtzi&mmm^^ t 71/- 

A^t'Jl 4±^^§^*2iM«i:H^^a 
^.(Image Registration) yO^fr^ix 

[00 69 ] {ML, 5 • ^f-v ygV ■ i/X 

Sr^Jl-rSi^(4=5r^o Witf. y^fAl 0{4. 
«77^5 1 7 A^Srfii., m^^Wdf^UT-V 
— jxg y?rtf 0 yXfATfto-C i>4V\ 

[0070] ^§i?iaiiga2 o{4. ^- k ■ t 

a7 F 7' ( H DD ) co4 a=Sr» JtMttW8m.T 

(4. SMfft^^^ 'J 7'V-ix 3 y ■ ^"^-y^^Jt 
■TS yt^colSMff^T 1 '-^ • 7 r >f /l/^c if X'fo& . i 

fc. 7n/5A ■ -?T-i)v<nm\t. wmmm 1 its 

^THfi : $fLS3^7C^"7 7-f '/7 ■ T7°'J^-^ g y 
>7^7^df-vU7V— y3yffli^fT7fcft«77 

[00 7 1 ] ^xVT ■ F'7-f7"2 1{4. 77-F'J-yy' 
o^^r'jTbLX. MO (Magneto-Optic 
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al disc) , CD-ROM, DVD (Digit 
al Versatile Disc) IfXrr 

mmmi^cr>^ r y 7-v-y 3 y ■ A^-y^giti, 
5 1 «t -5 t ftffi£H§gx 2 -/nrft <r t a* 

T"# ft . 

[0072] fa^tft 2211 X? >J -VTHiKWao 

y^-^^iju^-*3tftwigitrft o . aasM y?- 

*ifc*iWHR* 7 y-A ■ ^ y 1 4 3&»6UI 0 ft LT . 

^z^f-y* Wffl^tlz i OffM^ft^W^K & 
ft. 

[0073] h7-^ ■ -<f ^-7i-X24li, 

■ ^t'JT'Wyay ■ yxfA 1 0 £FJtJe^jI 
flTn br?;|^ (fiBREf, TCP/IP (Transmi 
ssion Control Protocol/In 
ternet Protocol) 7°n h n;H tt£-5 

ry^E-r ■ yXf^J h^B?^: BSLSr^) 

•tfto *§aw*a;&.x9 • ^yyy-^ay • yxf 

A10I1 U^E— T- • yXfW>M-y hV— 

■ ?t4)v*?. %*y ■ ^^>jyy 

— i/ 3 ycofzbbcoy'uf yix ■ y tA /V3ri:V)ffi*&£g 
[0 0 74] ■ ^'J/U-ygy' yX 

ta i o zmmzffiffrt&tiisbMt. m 1 t^tfcjjw- 
co#^-b'<7xT • y'n -y ^m^mm^t&mtLxm^ 

[0075] &W? s 10^7^ 5 1 7 AM 1 7 B 
X^^y^-^^M-tH. -tt£h%ft*y ■ *<yV7 

a ycDmmmmz^'>xmw~t& » nt-t 31 

A^-X-^fcfi. (c x , c y ) , £Affift 

T;WMt (H*W««Jt) s x ^fc£*gt\ 



jta«H« 1 d eo n^tjentK Sri e*w ft t « t -t ft . 
'\<7)$cM % mzmn l x ^ ft a*, aan^wsaifco v * 

[00 76] M*— yi^JSSitefcTH*, 77 

7 1 7 At i oTSWW* . »fl U/S«Haf« I d 14. 
71/-A -^t'Jl 9fc— ^fS^Siift., TB±tcffM 

7l/-/a> ■ A?-Vff) 0 . ^<75|gM®tt«4K*aT- 

$tLft^«±^r<, Mi{iTO2 2m^, 7W 

[ 0 0 7 7 ] ^-v y 7->-y 3 y ■ ;^-y(±. 
y7V-y g y ■ v^-yii. ^Ji(f. @2^-rJ;3 

ei2i<omw, 2mcD3Am^m^h^t 

XhX^\ aHR^RM:. MS^lfliJ:! 
Mfl?«<7)5g« fc -ae^l^^ n° ^ - y 2r *tft8B#2fc ft s&* . 

[0 0 7 8];^^ #7k-A-A 7 7Tl4, 19 
I o t ««H« I d<^7J£ffl^T 

mmmi \ tm < M.<7>TuyyJ± ■ rJ-KSrUfftfttV^ 

[ 0 0 7 9 ] £ -f , 1 1 MM^tt^Jg 

itlo'ut^v 1 J7V-y3y • A^-y^nyta 

t7k-A ■ ^ 'J 1 4fcfSSfrTft (7,f 77"S 1 
0) . 

[ 0 0 8 0 ] JJCV ^T, »1« I o fctR«B« I d S«» 
IGBMS<o*jaBtit»^-4 (xf77"S2 0) . z\coft 

,:^f 7 7Tli, ^^51 7 A^i/yxi^co^t 

n^m^. 2 ttfDii«iaw«jB*»s&r ft « t-j-c x 

[oosi]» ^\ »i« i o ^fSfftBfft i d comx- 
m&niEiffo Uf77S30). H-S«rtT^L 
fc^PB« I o ^'^^r 2 iSmmxfo ft . ^ixtc^f L 

x. 2tt<7)^°^-y-c-ffij3)c$^.ft= 3 f->ryy'y-y g y • 

y (H2 2:#bs^^ t ) %i]*y 1 7 AfH^L 
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m > *»*«B.omtjKfc:ff a t> , mmm®, i d 

a.V*PWl I o ^^ffiJS^^IiiELT^ J<- 
S»v * 5 ;* - 9 M iH tesmn SfrTii^r v * . ttsaiBS 

[0082] zzx\ isX7-i± i o rt^mMBSti 0 
lot. ^^517 I d 

2«t«0H«IB^)*fJEftW4» SWSEHfrfllHfcS 
A./^.* — 9 (c x , c y , k, s x ) i:T"a§#t!>o 
[0083] ^^-^^^RK^^Sl^XS* 

n d = [x d> y d ] T i;U UyX^£#jfL5r^J&R 
WM¥ffi±^*CE^£j5n u = [x u , yj'tni, 
#j£ n „ AX/ n u ^lafclifilT^BMR^Jibti-* . 
[0084] 



( c x , c y ) frhvmm&z. t t$> o » tfss-esissft 

[0086] 
[S3] 



id = • 



-J 



(2) 









y 0 


= H 




i _ 




i 



y u =yd+(yd-c y K 



(i) 



[ 0 0 8 5 ] fflU -haSfctHv^ r d li2»4xC> 

h 31 x u + 5i 32 y„+hj3 
h 3 ,x u + h 32 y„+h 33 



x„=- 



yo 



[0087] XMKt I 0 ±<3j5£ n 0 = [ x„ , 

y o 1 T fc < b - n „ j&nHtt¥flfi±<*> *T*> Slf:^ 

[0088] 
[»4] 



(3) 



[0089] i d T\ ftN03S*?T?!lHJi 3X37biJ 7 
? XcOfi^iJ £ i i: . aBNHft I o ±<7)J& n 0 = 
[x 0 ±, y 0 ±] i{±. ff50H«O#flaRhi d £fflV^Ti*J 

[0090] 
[15] 



(4) 



[ 0 0 9 1 ] ±3$ ( 1 ) &tM 4 ) K± 9 , I [00 92] 

0 ±±<0jSn 0 = [x 0 ±, y 0 ±] i fcflHRIfttI d ±tf>j£ Hft6] 
n d = [ x d , y d ] T fc^lBKcliJaT^HflS^jRSl-r*. 





'+hi2Vd + (yd-s) H d 2 , 


-+ll l3 


h 21 


x d +(*d -c x >o- d 2 
Fd+fo-^W 


+ h 3a ^ d +( S 'd-Cy)ad a 
+ h 22 Vd+6 r d-CyK 2 


+h 33 

+ h. a 




k+^d-e^Vd 2 ! 


■•-hjzFd + iyd-CyVd 2 . 


+ h 33 



(6) 



[0 0 9 3] Bt/03t£RoT. ^^-^Jtffi^JllI 
fcoif^Rfti. RBfe^rTJ: 3 fc. Xf77°S4 0 

[0094] *HSfe^jT1±. S^^^-^Jfegii. 
VVb^SBft^Mfii^ (Image Registr 

E{Uxc,yo)-id( x d^d)F 

i 

[00 96] ^OS^WU-MLTtt. Levenber 
g-Marquar dtft/Mtffi (OTTIi. flifc r L 

S. A. Teukolsky, W. T. Vett 
erl i n g , B. P. Flanner ylfcO" NU 



a t i o n ) e»fSrfflV^TP3 . IHRfciti. ite*fc^rf 

i a t . mwmi& 1 0 1 amn « i d t ^ffjsi^^ 2 st 

fttft/Mfc^-fiifcT. #^5^— ^ [h llf h 12f 

[0095] 
HR7] 

= S«i 2 - (6) 

i 

MERICAL RECIPES in C" (W. 
H. Press) L-M^tO^Tl2«Sn.T 
US. 

[0097] mmmy^ko a s s - 1 
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lilTT'ti. SiHB^fl£g±, [h n , h 12 , 
h 32 , c x , c y , /c, s,] = [mi, m 2 , m 

ii, mi,] tmm-t&zt t-tz <-«r*>%h8 8 *jwi 

[0098] L - MftCf o T)13' V *3SJCD 
V N° 5 .* — ^ m k % IZ-O V vt ^fiffit^ £ ffl ^ h „ f£H 

[0099] 
[1*8] 



5Xr 



[0 1 0 0] {IU -tit (7 ) CiSWC. (3I 0 /3 

{ijfi:fly.H essian Matrix a £ We i g h 
ted gradient Vector /3 Srt+3P"3~ 

[0101] 

9ei ctej 



i 



(8) 



[0102] 4*9jgLHRfc:feVvt\ ±E«**jO/t 

^ - m k £ ^fx-fft A m k fclt^T ~f S . 
[0103] 
[»1 0] 

[0 104] ±5$ (9) tiSWt, Alitime-va 
rying stabilization param 
etertM. e d tffiftfr § < & S * T'Kff A 

[0105] (Ml) flHRBfll I „ i^ifn di = 
[x di . y di ] HZttLX. 

• *w^°7^-^m k ^#^^p-rs«m^sr. ^ 

(7) tftoTJlcaj'ti. 

• a»tf/8£, 3$ (8) t^oTft^So 

(MS 2 ) ( 9 ) KL/cyXf^JSSJ»l . * 



= 1.2. ■-, 12). 

(«M3 > ( 6 ) {c*Lfc««eay6<023RW3&tJKinl, 

*. «SnL4A>ofc»^ii. A* l/i o«LT. (ffi 
mi ) tus. 

[0106] a±.cr>%mi,z i <o , ^cojt 
o tcfc v \x #h® i o &t/ 1 d isrcfflME & mmm t u 

€a»«Rt . m&m^w%^m?m<r>\Mim%: b^m 
[0107] nmsEJimiD-Mi: . HstiHHuara* 

^r«j«#**aj-*-4ifc36fr&4 (lit, ;<ogarr 
[0108] ^-r, »n 1 0 _t<n&w&^?->cn 
7"i/-y 3 y ■ A7-y(i^fAi o^^ltff^at" 

{zm^Ktz+^^s^w&zixtz^imzm-i* 

<nb-$h„ 

[0109] <!k^x\ mm&mmmnv ^mv^x. 
mwmm 1 0 ±.<D^w^njzn)m-hmmmm±.^M. 
n d **tfi^-4„ zlx. mmmmi 0 iz]o<,i&mfe&tf 

mmizwmmzwzMt &cr>-e% < . mmmm 

l d lz^\^Xh "f'bb&MWP 9 - > r tc 5 ^;Wt (t 2r 
[0110] rattii, f-«W7l 7 ACCOST 

com^^ ^ ~?mmz->x ixmrn t r § . htc 

*^517 ARtf 1 7 BA^^rl.^fl'* ■ ^Tfc 
*T L T ±IBOM»^° 5 ^ - ^ «^7j Sfe 2r 3SM "T 4 tc 

[0111] H6(Ctt. X^^Tf ■ ^T**figt-4» 
*^7l 7AJ:#i*^7 1 7B<?)^*>', eS2fflO 

•CV^S. 1 7At#BS^^5 1 7 B<7)fi[aPB 

[0112] H7tctt, ■ ^Tfimm-t&m^- 
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0 f± 7 1 7 AcOjf ffeBft I fl ±T1i* n b t t 

rmtzti&w. mm** ?i7 B<7)iftii i b ±t- 
fcsaift*^, ms*^ 1 7A^a«i:ii§RTiiifc 

CD3b5Pil±, 5 1 7 I »_h"CliH 

— <7X£n b k LXmRStLStf* 7 BSDji 

«W« I B ±Ti4#IOAn dl fc LTfOK$tl4 . 
[0113] jSfiWI I fl I b £ *Mte-$rhitfzk £ lz 

transit- WH&a h^kikft- ( I in a g e Regist 
rat ion)CJ:ottl«tS;i:m4. 
LX . flHRBIR I fl k I B k £ Sta^btffc t § 
MH^'ft/h =t -5 %M§mmm<\ H transl Sr. BfH 
^MiriA^ (Image Registration) 

[0 114] m«aftfiWH tiailll0 t3tffl-t«;i:tJ: 

f»m i a ±oa^ js n „ tc*t -r s itit i B ±o*«g 
jiscn d0 *tHw-4ii:**r*&. ±fc, mm^m^mn 
tTansl &mmn> ztizx*). mmzt izmn>^m± 

eDffim<7X£ P i fc-o V ->T ^JiffiBffi I a ±.comm A n b fc: 

*rt- & aflora i B ±^mje* n d j fctnr-r 4 i t &v 

[0115] 3B|ft;M 5 1 7 AcoftHfeHflfc I a 
£\ 5 1 7 B^SH»H« I B ±T»±*#t'?*US 

n dl S:feiiiBII**xeiK-5 ■ ^ >- 2:3:4 . S^fcBO 

tHSS.AtBttfi?S§#tTv^#IIT9 - 207948^- 
&Wi¥9 - 2 0 7 9 5 1 ^-CO&tyfflniZffl^kZtlX 

[0116] xfi'*ffit ± sfiBtsss^iss-r*^ 

1 7Bra^ftf^Mfi : ? ; iJH trans0 &^H transl Sr^fti. 

4. £<a7u-f-*-h£#iHLfc#6i?MIH- 

4. 

T , £ <7>£j£;HtRS:S*H« I o t LX 7 U-A ■ 

u 1 4 tzmm-tz, (xfvrs si), 

[0 1 IS] <J?vvt\ A^-y^Sfutfi^, S 

p^/^ 9 1 7 a»i*#sh#* 9 1 7 bc jro-cawM- 

4.M^7l7 A&tX 1 7 B &f»tt LfcffijfcMft I a 



yyiz-ygytSl^^f-v ij7'l/-ygy • ^ 
-yt* "3 . ^MMltmiiffiMfft 1 0 ^5E«i: 14— 
i£WC*4. £fz. ¥ffi±tTOJ^kt± 

• u 1 4iL<D%mm&*m£Ltzi><Dx°$> 
[ o 1 1 9 ] 3f -y y fv—is a y ■ mmz 

a) . msiz^zo^&^mcommm 

Wf?XfY#?¥It#*^7 1 7 ARTS 1 7B4T' 
[ 0 1 2 0 ] act vc\ ffiPHfft 1 0 i:»«M« l,b?M 

mmimmmzwim-t& uf7rs53A). ^ 

*tJ6BMS«» Sfl0BaMf5!lH»tJ:oTiE3*SfL4. ffi 
d«B**T1±. ^7^7 1 7 Acr>VyXm.MZ^\^X 

[0121] <>fmx\ mwezh^Tk&wm £ mmMR^ 
nmmzft 3 «■§ 1 ft <^w^ffi^ffl^T» 

[0122] ;^^t\ L-MffiSI^TiMib^ 
(Image Registration) St^tV^. It 

-TS (Xf ?7"S5 5A) . flU /c fl «i:*^5 1 7 A 

«ouyxffi»flaRrft»), A (c sfl . c yfl ) iiwyxco 

[0123] ttz. mjj<7)m&?x?i 7 B<7>mmw, 
i B (=*f t t t) . fs]«(c . ae*H« i o t «»jtc:«<7)^ 
jnw^itts (xf-y/s 5 3 b ) . mmmm i B ««a 

4B) , av\ maaftfrMHa t s^^^-^ « B - 

C sB , C yE <7)Ji:aj (Xf7/S5 5B) Srfxd . 
[0124] mm*?* 517 ACDjUlBli I a*^#B§ 

ii* 7(7)jS«Bf« I B A »*'WWi0SifTWH tianB (i, H fl 
X H" i B i: \ ^ mxm-tZ b 3&«*CS 4 (7f77S5 

7) . icoit^^Maoirf^fev^T, m^n°5^- 
^/cr fl , c xfl , c yA *ffl^-caMiai«i fl <os*SF**-r 

4 (Xf77S56) tktfc. S^^7^-^/c B , 
C xB , C yB Srffl^TjSfftBfft I B fflS<?52»tf«lirr* 
(^.T-'y7°S 57) 0 

[0125] Il^Ma^^ff 0 ^(C. 
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^X, »J»t4jE*«3&gBPB«Io^)HtjE*»t-& 

y - j^-y^zimfs ixmmm) \,zmm-%^?- 

^TH^iE^^ 1 0 GfK J: o iz LX t> J: 
[0126] [ilffi] JiLh. «BE*«WtW£«BL«:tf 

[ o 1 2 7 ] mfcr, ^mmmx'it. mmmma^mm 
£ ^ 5 * - ? itm a i t arcs & . 

[0 128] -«r*)"fe, H*fcV*3i^^*«Kfci!jS 
[0129] 

ttmkzmm Lxvm&mm?-? * mu-rt ?A7 

[0130] *»ffit:J:*ur, 1 fe<^jtf«iH«£ 

sew-* 

[0131] *|ft^CI4, §aRfc*^5-C!i«tfeBMR 

acffi-f yyv-y a y^a . -r&fcfe, m 

[0132] *»qHfcJ:*Uf, S»f«teWSb££fflvvf 

[0 13 3] ±?z, ^^07U—>ay^zm^^i>^9 — 
(ffittJf, fi£2fe<0TH£flWL 2tt0 3*WB05fi#-& 

y<7)^:# ££|s]— t^Si^Sti^rv ^-r U y>— 
y g y^fi 3fcfc<^*to^*<Tartr. ttz. X5-f 



[0134] ttz. **y:rp— ^aytflBarrafc-fc 

itr®a«fc s&fe 'j xa trim l% v> ± a - y s- 
fijffl L/C** U 7'V-y 3 y^rfl a <i k t-cs & . 
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